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(54) Thermally processable Imaging element 

(57) A tliermographic or photothermographic ele- 
ment is disclosed having a surface coating containing a 
film-forming binder overlying at least one major surface 
of the element. An alkoxysilane containing at least one 
saturated hydrocarbon substituent having at least 8 car- 
bon atoms is confined to the surface coating to act as a 
friction reducirig conpound. 
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' SLng?rr3^^^:rCeS^^^^^ papers.vfor produdng images by tHerma, 

imagewise exposure of the elem^toSllin^^^^ ^^^"^ 3" ^"^^96 is formed by 

also indude THern.o^r^^c :^S!^Y^^^ ^^^ating the element. These elements' 

common types of photrthermogrit elm^S SSi^^^ 

10 Item No. 17029. Research D^clZurBisV^^c^^J^lZ ^^ Research Disclosure. Vol. 170, June 1978, 

Emsworth, Hampshire TOl0 7SrE^raS^^^ Publications, Ltd., Dudley House.'lS North St 

asthermographS elements^Moa pSe^mcSir^^^^^^^^ constructions arealso useful 

image^forming oxidaSon^reductlon^Sn SbTu^eJ-r^^ ^"^^ "^'^^ *° ^Y^^ an 

mographic elemerit Is comemplated Trommm m^d^^^^^^ 
w imagewise applicatic)n rfStodri^^^.^m^^ TOclif cationis to omrt the photosensitive silver halideandtorely on the 

Sample": s'^ScSi^tS'S: ^rm r tr T « therma«y.processable:e.ement. 

AddWonafy or a.erna«ve?:err£^^Cca^^:^^^ 
so the support opposite the image layer located to form the back surface of the element on the side of 

■5 ings of thermally processed etern^T^fali^^^^l ^'^^^ 

and , to reduce orp^vert hSSSe SiS^^ deformation during thermal processing 

rely on Penetration by aSLoSproSsJno^S ''°^T"' """^ i-^Sins elements that 

be water permeable and Oh^i^^^^^^TilTT T °* processable elements^need not ■ 
ments imaging layer c.e,S "eX ;^^^^^^ 

' most conventional selections of surface coatinos w ♦h^r^rl T t ^ °' '"rictional requirements, 
unsuitedforlmagingelementegeSS ^ ^ ^ ProcessaWe elements have taken specialized forms " 

S of ?S;;^trelerer;L°- ""'^ ^^-^ '^t^.^es' Kno..^^^^^^ 

[0006] "niese subsequent patents illustrate further developments in the art: 

^^jSJ^i'^rnt'^Je ^^^^^^^ rrt^ - a surtac coding of a ther' 

taining monomers and polymers ^ *° soluble, tiydroxyl con- 

T^^^^ -^^^ .'^Ver . at least one M^.y.^ 

, .^^i^rr^rssnsa^^^^^^ 

" mote layer adhe^Jn the useTa^SJ:S^^^°' unsubst,tuted alkyl or phenyl substituent. To ^rther pro- 

cles create spatial separations betTe^n tJL /uSl? f^^'^'^^'/'^^ ^"'^^ protrusions created by the matting part- 
referred to as mattingTgSteorfiLTaed^^^^^^ 1°:«*"'=^ Ma«ng partidi'also 

layers: P«ezdzied.i u.l Patent TSa ^TlT^t^^ ^JfT^" TZ^Z'^^^n'^ " 
Kub U.S. Patent 5,468,603; and Bjork et al U S ^atlnt 5 £^ ' ^ " "^'^ ^'^'-^^^ ■ 

Snt Of S;ren«t Ser 0^^^^^^^^ sur.ce f ric*on inde- 

example, none of the citations above exceSll^ZTiri^f:!^^^- ^ frequently discussed. For 
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"slip agent" in the topcoat of a thermographic^element. 

[0009] In one-^aspect, this invention is directed to aihermally processabie-imaglng element, said element being 
comprised of (a) a support; (b) at least one thermographic orphotothermographic. imaging.layer coated on the support, 
and (c) a -surface coating ^containing a ifilmrforming'blnder iovertying at^i^^^ major surface of the element, 
WHEREIN a friction reducing conipound is^confined to the surface coating -and is represented ;by the formula: 

T . * » - • 



70 



15 



20 



25 



30 



in which - - " - 

R"* consists of-a-saturated hydrocarbon containing from 8 to 32 carbon atoms. 

Is an alkyi group of from 1 to 4 carbon atoms, and 
y is an integer of from 1 to 3. 

[0010] As demonstrated in the Examples below, the Incorporation of the formula compound in the surface coating 
reduces the surface friction of the-thermaliy processable element, thereby facilitating, its transport Jn handling prior to 
and following image formation. The reduction in surface friction renders the thermally processable elements particularly 
suitable for use in automated equipment used to supply the elements lor imaging and todeliver the image bearing ele- 
ments. 

[OOi 1 ] It has been demonstrated quite unexpectedly that.5uperlor reduction in surface friction is realized only when 
the substltuent of the formula compound consists of a saturaited hydrocarbon. When the hydrocarbon substituent 
contains a functional substituent, as is taught by Przezdzleki U.S. Patent 4,886,739 for adhesion promoting addenda, 
the desired property of reduced surface friction is adversely affected. 

[001 2] It has been further demonstrated that confining the formula compound to the surface coating instead of plac- 
ing the formula-compound in the surface coating and-an underlying imaging layer.vas'taught.by Przezdzieki U.S. Patent 
4.886,739, is essential to realizing desirable levels of adhesion of the surface coating to the underlying layer. 
[001 3] Whus.vthe^funrtlon.^selection.arld placement»d-th compound:in:the practice-,ot this invention differs 

from that of formula:and1ormula-=like^compounds;pre^flouslytaught1or Incorporation in thermally processable elements. 
[0014] The minimum required components of a thermally processable element satisfying the requirements of the 
invention are illustrated by the following elements: 
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Surface Coating 



Imaging Layer Unit 



Support 



Element A 



40 



45 



Imaging Layer Unit 



Support 



Surface Coating 



Element B 



so In both Elements A and B the Surface Coating reduces surface friction. 

[0015] - In Element A the binder of the Surface Coating additionally offers physical protection to the Imaging Layer 
Unit. In Element A the Surface Coating is positioned to act also as a barrier layer, preventing, if desired, reactants from 
entering or leaving the Imaging Layer Unit. In this element image generation and viewing usually occur through the Sur- 
face coating. Thus, the Surface Coating, when overlying the Imaging Layer Unit, is preferably transparent and colorless. 

55 For reflection viewing of the image, the Support is preferably white. For transmission viewing of the Image, the Support 
is transparent and preferably colorless. 

[0016] In Element A, when the Support is transparent, the Surface Coating can be opaque. In this form, when Ele- 
ment A is a photothermographic element. It can be exposed and viewed through the transparent support. When the ele- 
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Z"iTSl!rf "J^- •» CMngean additionally act ,s an:MW«ion la» it daaad h lh« 

fOOIT] ..ln.Element B the support; can be :transparent (preferably colorless)-or reflective i(Dreferablv wt,ite^ Whon 

c if A 'mmaterial whether the Surface Coating is transparent or opaque When the Sutjoort is tran«!r«pont ItZ 
Surface Coat.ng ,s also transparent to allow transmission viewing: When Se^JpportTs JLnsS ro^ 
mg can additionally function as an antihalation layerduringphoto^cposure iSSbeSSiriS^^^^^^ 

roSS Sf^T ^ ''^^ ^^'^^"^"y act as an anticurl layer. 



75 



i 4 



Surface Coating 



imaging Layer Unit 
Support 



Surface Coating 



Element C 



menis n ana o 
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previous discussion of Ele- 
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Surface Coating 



Imaging Layer Unit 



Ant ihal ati on < Layer 



Support 



Surface Coating 



Element D 



75 



20 
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Surface Coating 



Imaging Layer Unit 



Antihalation Layer 



Support 



Anticurl Layer 



Surface Coating 



Element E 



30 



35 



^Surface Coating 



Imaging Layer Unit 



Support 



Anti-Curl/ Antihalation Layer 



Surface Coating 



Element F 



40 In Elements D.:E and F, both Surface Coatings preferably satisfy the requirements of the invention, but only one Surface 
Coating satisfying the requirements of the invention is necessary The remaining Surface Coating can be omitted or can 
take any conventional form. 

[0020] When thermally processable elements according to the invention are employed to record medical radio- 
graphic images, any of the various forms of Elements A through F discussed above can be employed. In medical diag- 

45 nostic practice, it is preferred that radiographic images be viewed on a light box. Light is transmitted to the viewer from 
a white translucent surface through that the image bearing element. To avoid visual fatigue and by established practice 
the radiographic element is preferably blue tinted. A prefen-ed location for tinting dyes is in the Support, but any of the 
light transmitting layer can incorporate a tinting dye. A common practice to is to locate a base level of blue tinting dye in 
the Support and to adjust the level of tinting to its preferred final level for a particular application by incorporating a sup- 

so plemental level of tinting dye in one or more of the transparent layers of the element. Preferably the tinting dye is not 
interposed between an exposing light source and the Imaging Layer Unit. 

[0021] When thermally processable elements are employed to provide radiographic images for viewing, they are 
most commonly used to provide viewable copies of radiographic images that have been previously captured and stored 
in digital form in an electronic memory Photodiodes or lasers are commonly employed as light sources for "xposure. 
£5 The copy provides the radiologist with an image that is visually similar to that provided by conventional radiographic ele- 
ments used for image capture. 

[0022] It is alternatively possible to employ thermally processable elements according to the invention for capture 
of X-radiation images. The photothermographic forms of Elements A through F can be employed for capturing X-radia- 
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Front Surface Coating 



Front Imaging Layer Unit 
Support 




Back Surface Coating 
ElementiG 



so 
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X-radia«on after passing through the 8^^^;^^^ L IuS"r °? ''^'^^ ^ P^-^on that receives 

Surface coatings need satisfy the requir^ents 6f 1 Jt^t^n q ^'"^^ " ""'^ of the 

tions are primarily used for dual-coaJed ZTr^^'^^^r^ symmetrical (identical front and back) construc- 
be identical. However, asymmetrical conSS t^^^" 1' "^''T,'^ ^"^ B^'* Surface coatings 

obtain differing front and back images SS^iSdtr^^l 1 ' '^ '^^"'^ l^"'*^ ''^^^ been employed to 
[0024] Dicke,Bon and Paul US ^aSsSS^ te^es alT"^^^^^^^ °' 
capture digitally stored radiographic images ^eTJi'rnS! aPP«ed to elements intended to 

Odes or a ,aser from one s«e^us..ftra^^:nf,h;S^^ ^ ^ P^otoc? 

side by X-radiation. ^ ™t t'ement Q.can.be.exposBd from one side by light or from one 

SeniSlTgKrrhrs^SS^^^^^ a palr-of Pront and 

si^ng Screen abso*s X-radiation, receiS Tr^L^^ ''^^ P^^^ssing: Each Inten- 

nght emitted by the Front Screen irriage^se l^f tS!^,^:^ ^ ^ The 

Scr^n imagewise exposes the Back imaging Knc^the^^^^^^ U""* ^^^le the light emitted from the Back 
he Frm Intensifying Screen can also e w!e sTrila^ffi f?"^!:"^" * ''^^ emitted by 

lrtens.fying Screen can also expose the pTom n^gingtnrSe ul^^^^^^ f ^"^'"^^ "^ ^^cJ 

to as crossover, reduce image sharpness unwanted additional exposures, commonly referred 

»ng paragraph: ^ ^°^®'^^^®^"^°""3"^^ecomponernsdescrto^ 
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Front Intensifying Screen 



Front Surface coating 



Front Imaging Layer Unit 



Crossover Control Layer 



Support 



Crossover Control Layer 



Back Imaging Layer Unit 



Back Surface coating 



Back intensifying Screen 



Element H + Screens 



25 



While only one Crossover Control Layer.is required to control crossover, two such layers are usually employed to avoid 
element asymmetry, requiring control of front and back orientation during exposure to obtain replicable images. 
[0027] The thermally processable elements of the invention exhibit reduced surface friction as a^result.of Including 
in at least the Surface Coating on one major face of the element and preferably in the Surface Coatings on both major 
faces an alkoxysilane satisfying the formula: 



'(R')4.y^Si-(OR2)y 



(I) 



zo in which 
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40 
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so 



55 



consists of a saturated hydrocarbon containing from S^o 32 carixin atoms, 
is an alkyi group of from 1 to 4 carbon atoms, and 
y is an integer of from 1 to 3. 

[0028] is required to be a saturated hydrocarbon. The term "hydrocarbon" is uskI in its chemically recognized 

sense as extending to moieties that contain only hydrogen and carbon atoms. The term "saturated" is used to Indicate 
the presence of only highly stable carbon-to-cari3on bonds, such as those found in aliphatic compounds having only sin- 
gle carbon-to-carbon bonds and those having catbon-to-cariDon bonds found in aromatic rings. Hydrocarbons having 
aliphatic cart>on-to-carbon double bonds and carbon-to-carbon triple bonds are excluded by the "saturated" require- 
ment. Stated in an alternative quantitative way. the saturated hydrocarbon moieties contemplated to form R"* have car- 
bon-to-carbon bond lengths of ^1.39 Angstroms, which are the accepted carbon-to-carbon bond lengths of benzene. 
By comparison the carbon-to-carbon bond lengths of alkanes are in the vicinity of 1 .50 Angstroms. The known ability of 
both alkanes and aromatic carbocyclics to.assume planar steric configurations is considered an important component 
of their utility In the formula (1) compounds. 

[0029] As demonstrated in the Examples below, saturated hydrocarbon moieties with low numbers of carbon atoms 
do not provide the desired levels of friction reduction. It is accordingly contemplated to employ saturated hydrocarbon 
moieties for that exhibit at least 8 carbon atoms, preferably at least 12 carbon atoms. Friction reducing characteris- 
tics are not adversely affected by large numbers of carbon atoms in the R"' hydrocarbon moieties. However, to avoid 
needless molecular bulk, it is contemplated to limit the number of carbon atoms to 32 (preferably 24) or less. The carbon 
atoms in the R"" hydrocarbon moiety are preferably limited to 20 or less. 

[0030] Although the term "hydrocarbon" is sometimes loosely used to indude compounds and moieties that include 
substituents containing atoms other than hydrogen and carbon, as demonstrated in the Examples below functionally 
substituted hydrocarbons, such as those employed by Przezdzlecki U.S. Patent 4.886.739 Interchangeably with unsub- 
stituted hydrocarbons, have been found deleterious to friction reducing properties. 

[0031 ] Only one occurrence of R^ in the formula ( I) compound is required to impart desirable friction reducing prop- 
erties. Additional incorporations of R"' moieties are considered beneficial, but not essential. Up to three occurrences of 
R1 in the formula (I) compound are contemplated. 
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Y-Si-OR2+R2o-Si:Y-^Y-Si-0-Si-Y " " 

mer having an -(O-Si-) repeating unrt bacKbone can be rion™ L co'npound, a linear doIv 

Jjqualrty Of the fomiula (!) compound is consSSS^l';'^^^^ ^°-tin9- surface seS- 

[0035J This surface seeking quality of the form, /n '^°' °°^>t>utor to its friction reducing caoabilitv 

, °' s i "^^^ '•^ effec^VeUcen Sons as 

' 'a"es of formula (1) are effective in the SurfaoTSS^? -n lhe surface coating. More specifically the!Ito^ 

[Q036] Inaddition to the formula (0 alkoxysilane tho q, ^ ^ ° ^ •° 9''" 0'' *''g''er are considered usaf,V 

omitted or altematively located in a seoar^ blr r Surface Coafino^^ rlf k 

co^sdes.«,ed above and .s ^^1'^^ " "^^^'^^^^ interposed, between.the J^^^ 

ic.caad,typic£ujS3S;;^;j^;^^^^^^ 



40 



45 



(ffl) 

OH 

■I 

-(0-Si-), 

I 

OH 



so 



ss 



he range of from at least 3 to 600. The^fsWc IS ca„ h P°Ws«icic add), such as an integer within 

t«h™que is to incorporateletmethyl oiJho SS^wS^^ -ncorpoiatedby any conventional technique A pSd 
ner function.of the Surface Coatingfs) overlvin^L^!^ ? l?ydrolyzes in situ to fomi the poMsilicic acidV Thl k? 

the poly silicic acid). Thus, the altoxysilane o foTr^Ja m Zl reaction with the free hydroxyl g^S ^ 

d-iei- U.S. P^r;74ta^^^^^^^ '.Wming binder teachings of P.e. 

S TaddSnS'"^ re^^r^ZT^SmS.-^'- ^'^'^ »-^-ed forrsSe 
add.ontotheingred.entsnotedabovethesu.cecoa«ng(s)anda,,coatedlayers..e^^^^^^ 
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essabie elements of the invention preferably contain one or more surfactants. Any of a broad range of conventional sur- 
factants, including ^particularly anionic arid non-ionic surfactants and combinations thereof are contemplated. The 
surfactants are effective in small amounts, typically less than 5 percent, by weight based on. total weight, in assuring 
coating uniformity. summary of useful addenda of this type is included in Research Disclosure, Item No. 17029. X. 
5 Coating Aids. 

[0041] ' Conventional conductivity increasing (antistatic) addenda are also contemplated for inclusion in the Surface 
Coating(s).- Exemplary antistatic addenda and their preferred coating locations are taught by Markin et al U.S. Patent 
5,31 0.640 and Melpblder et al U.S. Patent 5,547,821 . cited above. 

[0042] ' Matting agents are also contemplated for inclusion in the Surface Coating(s). Any of the matting agents dis- 
10 closed in Research' Disclosure. \Xem No. 17029, XI. Overcoat layers; Przezdziecki U.S. Patent 4,828,971 ; Mack et al 
U.S. Patent 5.1 98.406: Melpolder et al u:S: Patent 5,547.821 ; Kub U.S. 'Patent 5.468.603; and Bjork et al U.S. Patent 
5,578,548. Cited above can be employed. Although matting agents are surface modifiers, they are recognized to be 
effective when coated either in a Surface Coating or in an underlying interlayer. 

[0043] The Imaging Layer Units of the thermally processable elements of the invention can take any convenient 
IS conventjonal form. For example, the Imaging Layer Units can take any of the varied forms of photothermographic ele- 
ments disclosed in Researc/? D/sc/osure, Item No. 17029, cited above These Imaging Layer Units can be alternatively 
used for thermographic lmaging as constructed for photothermographic imaging use or they can be modified for ther- 
mographic use by removing photosensitive components to allow handling without^radiation (e.g., ambient light) shield- 
ing. 

20 [0044] In a preferred formulation, hereinafter referred to as a Type A formulation, each Imaging Layer Unit contains 

(a) a photosensitive silver halide (required only for photothermographic use), 

(b) a non-photosensitive reducible source of silver. 

(c) a reducing agent for silver ion, .and 
25 (d) a binder. 

Each of these components are conventional and can take any of the forms disclosed in Grant U.S. Patent 3.080,254; 
Przezdziecki U.S. Patents 4,741 .992. 4.828.971 and 4.886,739; Mack et al U.S. Patent 5.198.640; Markin et al U.S. Pat- 
ent 5.310.640; Kub U.S. Patent 5.468,603 and Bjork et al U.S. Patent 5;578;548. cited above. 
30 [0045] • The photosensitive silver halide can take any conventional form known to be useful in photothermography 
Most commonly the silver halide is a high (>50 mole %, based on Ag) bromide silver halide. such as silver bromide or 
silver lodobromide. Advantages have been recently demonstrated to flow from employing high (>50 mole %) chloride 
{100} tabular grain silver halide emulsions in photothermographic elements by Levy et al U.S. Pat. 6.840.475 (UK Patent 
2,318.645 corresponding). 

35 [0046] The photosensitive silver halide can be employed in any conventional level within the photothermographic 
layer. As disclosed by Hanzallk et al U.S. Patent 5,415,993. the silver halide can be present'in a concentration as low 
as 0.01 percent by weight, based on the total weight of the photothermographic layer. It is preferred that the silver halide 
grains be present in a concentration of at least 5 and. optimally, at least 1 0 percent by weight, based on the total weight 
of the photothermographic layer. Silver halide grain concentrations of up to 35 percent by weight or higher, based on 

40 the total weight of the photothermographic layer are contemplated, but, for most imaging applications, it is preferred that 
the silver halide grains be present In concentrations of less than 25 (optimally less than 1 0) percent by weight, based 
on the total weight of the photothermographic layer. 

[0047] The light-insensitive, reducible silver source can be any material that contains a source of reducible silver 
ions. Silver salts of organic acids, particularly silver salts of long chain fatty carboxylic acids, are preferred. The ;chains 
45 typically contain 10 to 30. preferably 1 5 to 28 carbon atoms. Complexes of organic or inorganic silver salts, wherein the 
ligand has a gross stability constant for silver ion of between 4.0 and 10.0, are also useful in this invention. The source 
of redudble silver material generally constitutes from 20 to 70 percent by weight of the photothermographic layer, it is 
preferably present at a level of 30 to 55 percent by weight of the photothermographic layer. 

[0048] To increase its sensitivity, the photosensitive silver halide is chemically sensitized. Conventional chemical 
so sensitizers, such as chalcogen (e.g.. sulfur and/or selenium), noble metal (e.g.. gold) and reduction sensitizers, are 
summarized in Researcfi Disclosure, Vol. 389. September 1996, Item 38957, IV. Chemical sensitization. 
[0049] When the silver halide is intended to record exposures outside its region of native sensitivity (the near ultra- 
violet and. for some compositions, shorter blue wavelengths), it is conventional practice to adsorb one or more spectral 
sensitizing dyes to the surfaces of the silver halide grains. Useful spectral sensitizing dyes are summarized in Research 
55 Disclosure, Item 38957, V. Spectral sensitization and desensitization. A. Sensitizing dyes. 

[0050] The organic silver salt is a silver salt which is comparatively stable to light, but forms a silver image when 
heated to 80*C or higher in the presence of an exposed photocatalyst (i.e.. the photosensitive silver halide) and a reduc- 
ing agent. 



9 



EP 0 990 947 A1 



4S 



50 



SS 



[0051] Suitable organic silver salts include «:iiv/or ==iMe ^ 
examples ttiereof include a silver salt Of an aliphatic cL^^^^^ 

feired examples of tt,e silver sarts of aliphatic caSlSs lnJudfcil^ rf"^^^ aromatic cart^oxylic acid. Pre- 
fer laureate, silver caprate, silver .myrLte siSS 1? behenate.silver.stearate, silver oleate. sil- 

5 furoate, silverlinoleate, silver butyrate and silver ra^hn^ 1 s Iver 

halogen atom or a ^^ro^^o^^Z^J^S"^^^^^^ ^''r T 

carboxylic aad and other cartjoxyl groip.containing co^ourSstn^u^p If!^^^ °* tie.silver salts.of.aromatic 
such as Silver 3,5-dihydroxyben2oate. sflver o-meSvS3^? 1? ^ silver-substituted benzoate 

ver 2,4KJichloroben2oate, .sih,er.acetam'd*enSK^^ 

10 Phthalate. Silver terephthalate. silver. saficSeTer Dt^^^^^^^^^ etc., sih,er gallate. silver.,annate, s Iver 

'^'J-^y'-^'thiazoline,2-thione orthe;S^ « ^"versal. a, a^xyme- 

b^^.cacdcont^ni^a.thioe«^^^^^^ 

ring aU'JL^^onlS^S^^r^^^^^^ ^.a.n.a,-heterocycnc.nuc.eus containing 5 or. 

IS selected from among oxygen,.sulfur and SeTllL^"^^^^^ "P ^ '»wo heterLtoms 

indudetriazole, oxa.ole,«e, thiazolinS"^^^^^^^^^^ 

examples of these heterocyclic compounds incli^eVsivefSJa 1 . Pyridineand.triazine. Rreferred 

mercaptobenzimidazole, a sil ver salt Of a-meSS^^ii^TnS^ 
azole. a silver sal, of S-ca^oxylic-i^meth^J^C^'j™^ 

^ ";.Wenzoxazole,,a silversalt as describ^'rS mercaptotriazine, a silver salt of 2- 

th«azole denvative such as a s.lver salt of 3-amino-5 benS S I'Sfv ' silver salt.of- 1 A4^ercapta- 

as a srlver salt of 3-(2-cafboxyethyl).4^methy|.4.Lzo7nT?S^nf' ' °' ^ ''^'^und 7u^ 

Of er useful mercapto or thione sT^ituted ^on^S^m ^ n^^ ^'^^ ^'^Ol.srs. Examples of 

following: a silver salt of thioglycolic acid sud,^ st?slH °f ^ .^^^^^^ nucleus areJHustrated by the 

25 from 12 to 22 cart.on atoms) as described In JaLnel n!Ln? ^.-^"^^^"^"^'y^o'-c acid (wherein thealkyl group has ■ 

these compo:Sd?/:";r^^^^^^^^^ 

Kcations 30270/69 and 18146/70, for exaniTel Sv^^J^ b^^*^^ ^^P^nese patent pub 

S";',^^^^^^* '^ a 'halogen substrtuted ben^^^^^ ^ «"«a^ ««« of methylbenzotriaTole. 

^ lyz-ng 14.5 percent:silver,Tepresents a preferXaSlS^^^'J^^ behenic acid andana- 
.ng require a transparert coafing;and.for this puSSTtte SS?^^^ 

U4.SSSSS^«^^^^ - that:they,are:i„.cat.^. ' 
ventional mixing techniques are illustrated by ffSeaS^ SZ! ^ 

Published Japanesepatem^^^ 

[0057] .,nie redudng agem:for the;organfc SrLTLl f ^ ■ 1^216/75 and 42729/76.. 

reduce silver ion to metallic silver. .C^nv^onafp^ciotL^^^ P^"'"''^"^ organic material. -.that can 
ar^ catechol are.usefu..but«nderedphe?o?;l'^^^^^^^^^ 

r^^Sri: S .0 percent of the^phSrp^iS^^^^ '^^"^ preferably present 

. P^r^-'<^oxime..2,hUlaJ?d2^^^^^^^ ^V^tems including amidoximes such as 

aldelvdeazine); a combination of aliphatic caZy^? add '^^^^ 

bis(hydroxyme,hyl)propionylbetaphenyl hydrazide T™mh.„J« ^'^[J^^'^'^^ and ascorbic acid, such as 2 2'- 
lT7 ^»'^->"--e, a reducIone'tnSj ^hydS^^^^ PO-yhydr^y 
thyl)hydroxylamine,piperidinohexose reductone or to^^^^t 1 f °f hydroquinone and bis(ethoxye. 

pheny,hydroxamic acid.p-hydroxyphenylS^^„,°^5n^^^ Mroxamic acids such 

sulfonamidophenols, e.g., phenothiazine ar^lT^SrS^l^Tli '"'^•^ combination of.azines and 

denvatives such as ethyl a-cyano-S-methytohenSSSe^^^^^ a-cyano^henylacetic acid 

by 2^'-dihydroxyl-l-binaphthyl, 6,6'-dibror2%?ySl^^^^^ bis-o-naphthols as illustrSd 

comb.nat.on of biso-naphthol and a U^ihydmxJeS eriS e g' Z JZIT''''"''^'''^^'^''^^- ^ 

uerivaiive, (e.g.. 2,4-dihydroxybenzophenone or 2,4-dihy- 
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droxyacetophenone); 5-pyrazolones such as 3-methyl-1-phenyl-5-pyrazolone; reductones as illustrated by dimethyl- 
aminohexose reductone, anhydrodihydroaminohexose reductone, and anhydrodihydropiperidone-hexose reductone; 
sulfamldophenol reducing argents such as 2,6-dichloro-4-ben2ene-sulfon-amido-phenol, and p-benzenesulfonamido- 
phenol; 2-'phenylindane-1.3-dione and the like;- chromans such as-2.2-dimethyN74-butyl-6-hydroxychroman; 1,4-dihy- 

£ dropyridines such as 2,6-dimethoxy-3,5-dicarbethoxy-1 .4-dihydropyrldene; bis-phenols, e.g., bis(2-hydroxy-3-t-butyl-5- 
methylphenyl)-methane; 2,2'bis(4-hydroxy-3-methylphenyl)-propane; 4,4-ethylidene-bls(2-t-butyl-6-methylphenol): and 
2.2-bis(3,5-dimethyl-4-hydroxyphenyl)propane; ascorbic acid derivatives, e.g.. l-ascorbyl-palmitate. ascorbylstearate 
and unsaturated aldehydes and ketones, such as benzyl and diacetyl: S-pyrazolidones; and certain indane-1 .3-diones. 
[0059] Any conventional photothermographic layer binder can be employed. Conventional binders include 

10 hydrophilrc colloid binders (e.g., hardened gelatin and gelatin derivatives), such as those disclosed in Research 
Disclosure, Item 38957, II. Vehicles, vehicle extenders, vehicle-like addenda and .vehicle related -addenda. The 
hydrophilic colloids disclosed therein principally as peptizers are also recognized to be useful binders and are employed 
in this invention employed principally as binders. Also contemplated for use as binders are synthetlc resins such as pol- 
yvinyl acetals, polyvinyl chloride, polyvinyl acetate, cellulose acetate, polyolefins, polyesters, polystyrene, polyacryloni- 

15 trile, polycarbonates, and the like. :Copolymers and terpolymers are of course included in these definitions. The 
preferred photothermographic binders are poly(vinyl butyral), butylethyl cellulose, methacrylate copolymers, maleic 
anhydride ester copolymers, polystyrene, and butadiene-styrene copolymers. 

[0060] It is specifically contemplated to employ organo-gel binders of the type disclosed by Hanzaiik et al U.S. Pat- 
ent 5.415.993. 

20 [0061 ] The binders are employed in any convenient concentration for dispersing the components contained therein. 
Typically a preferred ratio.of the binder to the light-insensitive, reducible silver source ranges from 15:1 to 1 :2, most.typ- 
ically from 8:1 to 1 :1 . Since the binder and the light-insensitive, reducible silver source constitute the two highest con- 
centration components of the photothermographic layer, it is preferred that these materials be chosen for maximum 
compatibility with this component For exanrple. whereas the light-insensitive, reducible silver source is a relatively 

25 hydrophilic material, such silver salts of connpounds containing mercapto or thione groups, a hydrophilic colloid binder 
is favored, whereas, when the light-insensitive, reducible silver source is a more hydrophobic material, such as a silver 
soap or half soap-e.g., silver behenate. a synthetic resin binder, such as a vinyl acetal polymer or copolymer, is pre- 
ferred. 

[0062] In addition to the essential components of the Type A formulation described above, it is appreciated that var- 

30 ious optional components can additionally be present. In forming viewable silver Images tone modifiers, such as those 
illustrated by Research Disclosure, Item 17029, cited above, V. Tone Modifiers, are particularly important to modifying 
silver particle formation during development and hence providing a more uniform and pleasing image tone. 
[0063] Examples of toners include phthalimide and N-hydroxyphthalimide; cyclic imides such as succinimide. pyra- 
zoline-5-ones and a quinazolinone 1 -phenylurazole. 3rphenyl-2-pyrazoline-5-one, quinazoline and 2,44hiazolidinedi- 

35 one; naphthalimides such as N-hydroxy-1.8-naphthalimide; cobalt complexes such as cobaltic hexamine 
trrfluoroacetate; mercaptans as .Illustrated by 3-mercapto-1,2,4-triazole, 2,4-dimercaptopyrimidine, 3-mercapto-4,5- 
diphenyl-l,2,4-triazole and .2,5-dimercapto-1,3,4-thiadiazole; N-(aminomethyl)aryldicarboximides, e.g., (N-dimethyl- 
aminomethyl)-phthalimide, and N-(dimethylaminomethyl)naphthalene-2,3-dicarboximide; and a combination of blocked 
pyrazoies, isothiuronium derivatives and certain photobleach agents, e.g., a combination of N,N'-hexamethylene-bis(1- 

40 carbamoyl-S.SKjimethylpyrazole). l,8-(3,6-diazaoctane)bis(isothiuronium)trifluoroacetate and 2-(tribromomethylsulfo- 
nyl benzothiazole): and merocyanine dyes such as 3-ethyh5[(3-ethyl-2-benzothiazoIinylidene)-l-methyl-ethylidene]-2- 
thio-2,4-o-azolidinedione; phthalazlne and phthalazine derivatives; 1-(2H)-phthala2inone and 1-(2H)-phthalazinone 
derivatives or metal salts of these derivatives such as 4-(1-naphthyl)phthalazinone, 6-chlorophthalazinone. 5,7-dimeth- 
oxyphthalazinone, and 2,3-dihydro-1,4-phthalazinedione; a combination of phthalazinone plus phthalic acid derivatives, 

45 e.g., phthalic acid, 4-methylphthalic acid, 4-nitrophthalic acid, and tetrachlorophthalic anhydride; quinazollnediones, 
benzoxazine or naphthoxazine derivatives; rhodium complexes such as ammonium hexachlororhodate (III), rhodium 
bromide, rhodium nitrate and potassium hexachlororhodate (III); inorganic peroxides and persulfates, e.g., ammonium 
peroxydisulfate and hydrogen peroxide; benzoxazine-2,4-diones such as 1,3-benzoxazine-2.4-dione, 8-methyl-1 ,3- 
benzoxa2ine-2,4-dione, and 6-nitro-1,3-benzQxazine-2,4-dione; pyrimidines and asym-triazines, e.g.. 2,4-dihydroxypy- 

50 rimides, 2-hydroxy-4-aminopyrimidine, and azauracil, and tetrazapentalene derivatives, e.g., 3,6-dimercapto-1 ,4-diphe- 
nyl-1 H.4H-2.3a,5,6a-tetrazapentalene. and 1 ,4-di(o-chlorophenyl)-3,6-dimercapto-1 H,4H-2,3a,5,6a-tetrazapentalene. 
[0064] The preferred concentrations of toners are in the range of from 0.01 (most preferably 0.1) to 10 percent by 
weight, based on the total weight of the photothermographic layer. 

[0065] Antifoggants and stabilizers for the photosensitive silver hallde grains are preferably incorporated in the pho- 
55 tothermographic layer. A variety of base generating materials, commonly referred to as activators, are conventionally 
employed in photothermographic layers to improve development. In order to simplify the coating compositions, activa- 
tion and stabilization can be combined. Addenda in these classes are illustrated by Research Disclosure, Item 17029, 
cited above, IV. Activators/Activator-Stabilizers/Stabilizers, A. Activators and Activator Precursors. B. Stabilizers and 
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|728 663; the urazoles desaifaed in Andersoru rSen^^^^^^ 

Patent 3.235,652: the Qximes described in Carroli al Sh Pptln. It ^^'"'^ Xennard, U.S 

ZT""ri " S "l""* 2.839.405; the thiuron^m salts ^^y^' P"'^'^"* metal;salts describS 

num and gold.:satts described in Trivelii US PateT? ^Rfol, '^^ Patent;3,220,839; andpalladium Dlati- 

[0067] J, is additionally .contempra ed tLthrnh^^ and Damschroder. U.S. Patent 2.-597,9,15 

light-insensitive, .reducible silverS?^^^^ 

to compensate stoichiometrically S he re^^^^ *^,««t'"9;<^erage.of the.photosensitive silver hTde gm 2 
-.ott.s,type..reterr.toasi.ype.ir^^^ 

SanXTSir^rs^^^^^^^ • 

S rr;;.""^'"^"°" - - activator.stabili.er, and. stabii.enor stabilizer precu.or;. and 

so [0068] Asdescrlbed:aboverboththeTyDeAandBfr>rm..i=.- 

produce a viewable retained silver image •^ Ja.S,L Z?f'^ r"™'^^''' exposure and thermal processing 
as a ly,e A/D and.B/Dformulations, the'dJ^So^^^^^^ «ons above, hereinafterLr^to' 

-here the '"'^rporated developing or.edudng.age^? ^fco^^^^^^ =hosen to form a dye in«ge. For example, 

to produce an azo dye image. Particularlv useha^Zlf^ "^^'op'^S agent, it can react with.a dye-formina couoler 
. .he N-N^lalM-P^HenylenL^^^^^^ 

ITni h ^■P'''"^'^'^™"^ developing^^^^^^ ="bstt"ted or unsubsti- 

4-N.N-dethyl-2.methylphenylenediamine monohydfoSSe 

Phenylenediamine sesquisulfate monohydranS K?^'"'^"!'^'*'^^"'^y«'"'"oethyl)-2.meth>;: 
50 5.427,897, • Mih^hi et al U.S Patent 5 asn 7,!".®'^ "^® those described in Nakamura et al U S Patent 

1°;^°^°^'"^ visible image can be used. ^""'^""'^'• '^"^ '^"''O'^ye^pable of beinsQxidizi byS 

' to. bisSnoi sirbisS^s ss^^S^^^^ 

az,ne leuco dyes, oxazine leuco dyes, dSsine^eJS dl 2 ^^azole leuco dy^ 
?0?7^ ^^'""^ <'»60.68l and 307 f'^^^^^*' Of dyes S 

arediscr«,S??^r^^^^^^^ 

[0072] Another class of leuco dves ijc;pfiii in _x. 

These dyes are^prepared by oxidativTco^^^^^^^^ 

ro^; "^^^^'^ - U.S. Patent 4,1i 307 ' """^^ « P'^""^ compound. Leuco 

"a.da.ine".ar...Keta..e. dyes. Oyes of this type or 

Lei. -rd^l''"^™^^^^^^^^^^^ ^in. a diamine, oxazine, or thiamine 

pr^anng leuco dyes Of this type ore desaS /^^^ 

SI ''•S^O.1 71 ; 4,622,395 and 4.647.525 ^ ^^'^^'^^ ^ Patents 2.784.186; 4,439.280- 

color Len^^^^^^^^^ Item No. 17029. c«ed above XV 

jonany be present in the photothermogS te^lTch cZ^^^^ combination with dye image formers can addN 
Item Na 38957, cited above, X. .Dyein4ge mod»^i™S^^^^ ''""t.^' 
and E. O-spe^ng dyes and dye precursor ^.e i^TiS^^rcrarthr^^^^^^ 
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tion D, are particularly preferred components. 

[0076] In each of Elements A through H described above each of the Imaging Layer Units can consist of a single 
layer in its simplest form. It is recognized that imaging advantages can be realized by dividing an Imaging Layer Unit 
into two or more layers in photothermographic applications. For example, it is generally appreciated that dividing a pho- 
£ tothermographic Imaging Layer Unit into a faster imaging layer located to first receive exposing radiation and a slower 
imaging layer can increase imaging speed without a proportionate increase in granularity as compared to a single layer 
containing the same total ingredients. 

[0077] When Elements A through F are employed for recording the natural colors of photographic subjects, the 
Imaging Layer Unit is contemplated to be divided into blue, green and red recording layers. For example, when the 
10 Imaging Layer Unit of Element C above is constructed in this manner, the following resulting element represents a pre- 
ferred construction: 



Surface Coating 
Blue Recording Layer 

First Interlayer 
Green Recording Layer 

Second Interlayer 
Red -Recording Layer 
Support 
Surface Coating 
Element I 

30 

Each of the Blue, Green and Red Recording Layers can be divided, if desired, into faster and slower layers, as noted 
above. The Recording Layer order in Element I is that most commonly employed in photothermographic. elements 
employing a silver hallde that possesses native blue sensitivity. This layer order arrangement allows a blue light 
absorber, such as Carey Lea silver or a yellow dye. to intercept blue light passing through the Blue Recording Layer 
35 before it reaches the Green and Red Recording Layers. Silver haiides that possess little or no native blue light sensitiv- 
ity, such as those lacking silver iodide as a component and particularly high (>50 mole % based on Ag) chloride silver 
haiides, allow the First Interlayer blue light absorber to be omitted with little or no performance penalty and allow the 
Blue, Green and Red Recording Layers to be coated in any desired sequence. 

[0078] The First and Second Interlayers preferably employ a binder similar to that of the contiguous photothermo- 
40 graphic layers and. if required by the dye image formers chosen, additionally contain an antistain agent (e.g., oxidized 
developing agent scavenger) to minimize color contamination by migrating reactants. Antistain agents are Illustrated by 
Research Disclosure, Item 38957, cited above, X. Dye image formers and modifiers, D. Hue modifiers/stabilization, par- 
agraph (2). 

[0079] The Supports can take any convenient conventional form employed in thermally processable elements. Sup- 
45 ports are chosen for transparency or reflectance, as noted above. They are required to exhibit dimensional stability, to 
withstand elevated processing temperatures, to form an adhesive bond to coatings that contact them directly, and to be 
chemically compatible with the layers they receive as coatings, particularly the imaging layer. Research Disclosure, 
Item 17029. XVII. Supports summarizes conventional paper and film supports. Film support compositions elaborated 
are only those required to satisfy the more stringent thermal processing requirements. For the less stringent conven- 
50 tional thermal processing requirements, conventional film supports of the type also employed in aqueous processed 
radiographic elements are contemplated. These supports are summarized in Research Disclosure, Vol. 184, August 
1979. Item 18431 . XI 1. Film Supports. Also thermally stable film supports can be selected from among those conven- 
tionally employed for aqueous processed photographic elements, as illustrated in Research Disclosure, Item 38957. 
XV. Supports. 

55 [0080] Although the Blue, Green and Red Recording Layers are constructed to produce yellow, magenta and cyan 
dye images when used for printing, it is recognized that it is now well recognized that, where the dye image information 
is intended to be retrieved by scanning, the dye images can be of any three distinguishable hues. Further, principal dye 
absorptions are not limited to the visible spectrum. The peak dye absorptions can occur in any three distinguishable 
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locations ranging from the near ultraviolet to the near infrared 
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15 



rnfiR-fi uie near rmrarea. 

Of -ition^ StSS^^^^^^ t^e -ention en he expose, to an, type 
l^eie^^agS^^^^^ 

?rr%rin;i::s-^^ - 

temperatures ran,i?g::S:r4"^^^^^^^ 
ment on a heated carrier.or passing the phototherS^^ 

heating techniques. The optimum processing teZSeis Sn.! \ ff" ^"^^ P^c^ced 

stresses inherent at the higher tenjerature leJeranS^^^^^^ ' ^""^ ^^^"^ P^*'^' 't^^^mal 

ture levels permit. ^™ Processing times that these higher tempera- 

Se.g.S!^C^t^^^^^^ 'l^S:inJ'^''^'^''^'^^ .he Photosensitive compo- 

such as from a laser beam or a stylus,.toteTmagTnrCS?sr'^^^^ applied heat, 

thermographic and thermographic imaging ^ayer lJnrt(s). The same temperature ranges are useful in photo- 



20 EXAMPLES 



25 Condensed Name Listing 



[0086] 

CP 
30 FC-3M 



FH-^M £'''![°T'"'^°'''°""atedparafin, available from OxvChem " * 

FC.6E lltZi I! ^"'^"""'^ PropyltrimethoS: 

Fm i^P ^ ^^'^ companson compound phenyltriethoxysilane 

F it s (')«>'^PO"nd dodecyltriethoxysLe ' 

F I 1RM I^* ^™'^^'^°°'^°""d °ctadecyltriethoxysilane • 

F(I -18M - he formula (I) compound octadecyltrimethiysilane . 

M-2 5t''!!r^"'!"''°'^<'"°''^''"^'^«°^'«te) matte pa^^ 

PDMQ ^•^'^^^"^'"PO'yf'^efhylmethacrylate) matte particl^ 

PV^ eSo 52 S ™ ^LtT^'.'r 

SS 1 • P°'y(^"y' P^ral). molecularweight 90 OOO-120 ooo a^«il,wff^ 

SS-1 The spectral . sensitizing dye anhvdro ^ otL o . ' ^"^""^ "^o^santo 

hydroxide ° ^"''^'' ^•''''y'-^'"-"«°Pe"'y'ene-3H3.sulfopropyl)thiadicartx>cyanine 

Sf-l Sfsn ^j;^*"^ 2-P''«"°'^ethanol, available from Dev. Chemical Co 

SF-3 Lody^ S-l'oJ ^'" r^^^^ non-ionic surfactant, avai.a«e fr^S'co^. 

RVCH,,3SCH(C|:tC03"cON^^^^^^^^^ 
We fromCiba-Geigy ' ® '""^"fe of QeFig, CeF^and CioFgi availa- 

50 Example 1 

Control Element A 



55 



terephthalate) support, having a fhicl<nesJ cJo 7Tmm^ a^^^^^ '""^ P^Wethylene 

The photothermographic imaging composHion «i?cSliT^ Photothermograph.c imaging layer and a.surface coat. 

toluene, 15% methanol and 0.5% SF-1 at a ^t^SfoTS^St r''"'' '""'"'"'"^ 1 10% 

position; ^ coverage of 89 cc/m to form an imaging layer of the following dry com- 
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Imaging Layer 


Components 


Dry Coverage (g/m^) 


Succinimide 


-0:193 


Phthallmide 


0,377 


PDMS 


0.007 


2-bromo-2-[(4-methylphenyl)sulfony!}acetamide 


:0.104 


Naphthyl triazine 


0.025 


Palmitic acid . 


0.126 


N-(4-hydroxyphenyl)-benzenesulfonamide 


"2:321 


Silver, as silver bromide 


0.551 


SS-1 


0.005 


Silver^ as silver behenate 


9.327 


PVB 


7:150 


Mercury., as mercuric bromide 


0.002 


CP 


0.715 


Trimethylborate 


0.154 



[0088] The resulting imaging layer was then overcoated with mixture of PVA and hydrolyzed tetraethyl orthosllicate. 
a source material for forming PSA) along with other ingredients.described below at a wet coverage of 40.4 g/m^ and 
30 dried to give the indicated dry coverages:. 



35 



40 



45 
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Surface Coating 


Component 


Dry Coverage (g/m^) - 


PSA 


2.3078 


PVA 


1.5433 


SF-1 


0.0044 


SF-2. 


0.0396 


Aniline Blue tinting dye 


0.0055 


M-1 


0.0165 



The PSA was prepared by mixing 29.4 weight percent water, 1.2% 1 N p-toluene-sulfonic acid, 34% methanol and 
35.4% tetraethoxysilane to form a 16.3% polysilicic acid solution; 

so Example Elements B-D 

[0089] These elements were prepared similarly as Control Element A, except that a 10% solution In ethanol of the 
alkoxysilane F(I)-18M. satisfying invention requirements, in the amounts indicated in Table I below, were added to the 
surface coating composition prior to coating. 



Friction Testing Procedure 

[0090] A contact element CE- 1 was prepared to allow the surface coating's friction level to be tested. CE- 1 was pre- 
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. . Contact Coating 


Component 


j Dry Coverage (g/m^) 


PSA 


1.3189 


PVA 


0.8822 


SF-3 


0.0006 


'SF-2 


_ 0.0330 


M-2 


„ .0.0550 



20 



25 



S coi!!^autLllT^Z"^,^^^^^^^^ i^ging-element^was undertaken by placing CE-i 

pie After 15 B^conJ^ei^^b^^^^^l J^^i f^ 

;S o, «LTfo/^^^^^^^ ^ is reported b^ow in Table 1 as the 
■ corr^atesthepresl^ceraru^LT^^^^^ 



30 



35 



40 



45 



Table 



Sample 


-F(I)-18M (g/m2) 


Friction 


A 


0 


0.43 


B 


0.01 1 


0.28 


C . 


0.022 


.0.33 


D 


0.044 


.0.31 j 



Sn?Sion' '-es. concentratlonsthealRoxysi^ne safisf^ng tormula (1) reduce surface 
Example 2 

SSumonlS^onr^^^^^^^ 

coat and an alKoxysLfsIJ^^^^^^^ ^ZTZTeS^^^^^^ an alKoxysilane in the surface 

stiated. ^ ^ injne sunace coat. The effect of varying alkoxy. groups is also demon- 
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Surface Coatng 



Component 


Dry Coverage (g/m^) 


PSA 


1.3189 


PVA 


0.8822 


SF-l 


0.0044 


SF-2. 


0.0330 


Aniline Blue tinting dye j 


0.0026 
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Surface Coating (continued) 



Component 


Dry Coverage (g/m^) 


M-1 


0.011 



[0094] in addition, the measurement of the contact angle of a drop of water was undertaken to provide an indirect 
indication of surface properties. The water contact angle was measured using a Rame-Hart contact angle goniometer. 
[0095] The correlation of friction measurements, contact angles, and alkoxysilane selections and concentrations is 
set out in Table 11. 

10 



Table II 
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Sample 


Siiane 


Dry coverage silane 
(g/m2) 


Friction 


Contact Angle 


E 


none 


0 


0.59 


.60 


D 


F(I)-18M 


0.0011 


0.43 


88 


F 


F(l)t18M 


0.0055 


.0.39 


96 


G 


F{I)-18M 


0.011 


0.34 


98 


H 


F(I)-12E 


0.01 1 


0.40 


97 


1 


F(I)-18E 


0.011 


0.48 


82 


J 


FC-3M 


0.011 


0.54 


66 


K 


FC-6E 


0.01 1 


0.54 


64 



[0096] From Table II It Is apparent that the number of carbon atoms in the saturated hydrocarbon substituent of the 
30 alkoxysilane (the number that appears in the condensed name) is theprimary determinant of friction properties. All of 
the alkoxysilanes tested reduce friction, but tiiere is a marked advantage for the alkoxysilanes that contain 8 or more 
carbon atoms in the saturated hydrocarbon moiety. The number of carbon atoms in the alkoxy moiety is less Important, 
but can be seen to also have an effect on friction. Comparing F(I)-18E and F(I)18M, it is apparent that;reducing the 
number of carbon atoms in the alkoxy moiety performance, resulting in significantly lower friction. 

35 

Example 3 

[0097] This Example demonstrates the importance of confining the alkoxysilane satisfying formula (I) to the surface 
coating. 

40 [0098] Three thermally processable imaging elements L, M and N were constructed with the sole variation being 
placement of the alkoxysilane in the imaging layer only (Control L). In both the imaging layer-and the surface coating 
(Control M), and in only the surface coating (Exarrple N). 

[0099] Excluding the possible inclusion of the alkoxysilane. the following is the dry coated composition of tiie imag- 
ing layer common to each of elements L, U. and N: 

45 



Imaging Layer 


Components 


Dry Coverage (g/m^) 


Succinimide 


0.3484 


Phthalimide 


0.3484 


ROMS 


0.0070 


2-bromo-2-[(4-methylphenyl)sulfonyl]acetamide 


0.1103 


Naphthyl triazine 


0.0267 
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(continued) 


" Imaging Layer 


Components 


1 Dry Coverage (g/m^) 


Palmitic acid 


0.1336 " 


N-(4-hydroxyphenyf)-ben2enesulfonamide 


2.7179 " 


Silver, as silver bromide 


~ 0.5831 


SS-1 " 


0.0056 


Silver, as silver behenate 


8.4208 


PVB ~ ' 


8.7112 


Mercury, as mercuric bromide 


0.0014 


~CP ' '~ 


0.8711 


Sodium Iodide 


~~ 0.0002 ' 
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45 



ExSle 1.^'""^'"^ ^'atied inclusion of the,all««ysilane, the surface coating was Identical to that of Control A in 

[0101] The alkoxysilane F(l)-18M was incorporated in a concentration of 0.616 g/m^ in the imaging layer onlv in 
r°T M « °* 9/m2 in the imaging layer and a concentration of 0.022 g/nf inthTsuS^S S n 

^' ^ ' °f 0 022 g/m2 in the surface coal only in Example N 

[0102] The si^Dport and the method of coatirig were as described above in connection with Element A. 

Tape Adhesion Test 

[0103] this test was conducted to provide a comparison of the adhesion of the surface coating to the imaoino laver 

anit"::?:i?;C' -^^e coatmg. the,amount of surface coat remove, was Usually nS 

Good = no removal, 
Fair = partial removal, 
Poor = complete removal. 

Neither Fair nor Poor are acceptable to permft conventional handling of a thermally processable imaging element. 
Paper Qip Friction Test 

^'V^ was^undertaken to provide a comparison of the surface friction exhibited by the thermally orocess- 
!,=c ? ^ ^ rate of 1 degree per second. Movement of the flat bed 

or^utrcoX ^fttTpIe" "^'^ °' ^ 
[0105] The results are summarized below in Table III: 
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Sample 



F(I)-18M in Imaging 
Layer 



Table 

F(I)-18M in Surfece Coat 




Paper clip friction 



Surface Coat Adhesion 



nnnin- *pp noonoATAi i ^ 
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[0106] From Table III it is apparent that inclusion of an alkoxysllane satisfying formula (I) in the surface coat reduced 
surface friction. However, when the formula (I) compound was placed in both the surface coat and the imaging layer or 
even in only the imaging layer. .poor surface coat adhesion was observed. Thus, only when the formula (I) compound 
was confined to the surface coat were both properties fully satisfactory 
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Example 4 

10107] This example demonstrates importance of having an alkoxysilane satisfying formula (I) in the surface coat. 
This example particularly demonstrates the effects when the formula '( I) -compound is absent from the surface coat or 
10 when a functionally substituted hydrocarbon replaces the hydrocarbon substituent in the alkoxysilane. 

[0108] Example Element N was constructed as described in Example 3 above. This element contained in the sur- 
face coat F(I)-18M. that is: 

[0109] Control Element O differed from Element N in that the alkoxy siiane F(I)-18M was omitted from the surface 
coat. 

[0110] Control Element P differed from Element N in that the formula (I) R"^ saturated hydrocarbon group of F(l)- 
18M was replaced with an equal.amount of glycidoxypropyltrimethoxysilane-that is. the epoxy functional group contan- 
go ing glyddoxypropyl substituent replaced the C^ 3^37- substituent in F(l)-1 8M. 

[0111] Control Element Q differed from Element N in that the formula (1) saturated hydrocarbon group of F(l)- 
18M was replaced with an equal amount of aminopropyltrimethoxysilane-that Is. the amino functional group containing 
aminopropyi substituent replaced the 8H37- substituent in F(l)-1 8M. 

[0112] To same friction test described in Example 3 was employed to test the friction properties of the elements. 
25 The results as a function of formula (I) R"* values are summarized below in Table IV. 
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Table IV 



Element 


R"* group 


Hydrocarbon Substituent 


Paper-clip friction 


N 




None 


0.12 


0 


no alkoxysilane included 


0.28 


P 


glycidoxypropyl- 


epoxy 


0.28 


Q 


aminopropyl- 


amine 


0.28 
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From Table IV it is apparent that a functional substituent to the saturated hydrocarbon of R^ effectively eliminated the 
friction reducing property of the resulting alkoxysilane. 

Claims 

1 . A thermally processable imaging element, said element being comprised of 
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a support; 

at least one thermographic or photothermographic Imaging layer coated on the support, and 

a surface coating containing a film-forming binder overlying at least one major surface of the element. 

WHEREIN a friction reducing compound is confined to the surface coating and is represented by the formula: 

(Ri)4.y-Si-(OR2)y 



in which 



£5 



R"* consists of a saturated hydrocarbon containing from 8 to 32 carbon atoms. 

is an alkyi group of from 1 to 4 carbon atoms, and 
y is an integer of from 1 to 3. 



2. A thermally processable imaging element according to claim 1 wherein the surface coating and the imaging layer 
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are coated on opposite sides of the support. 

3. A thermally processable imaging element according to daim 1 or 2 wherein'the surface coating^additionally con- 
tains poiysilicic acid. 

4. A thermally processable imaging element according to any one of claims 1 to 3 wherein the film-forming binder is 
comprised of a water soluble hydroxyl containing polymer. 

5. A thermally processable imaging element according toany.one of claims 1 to 4 wherein y Is 3. 

6. A thermally processable imaging element according to any one of claims 1 to 5 wherein the Imaging layer contains 
a non-photosensitive source of silver and a reducing agent for silver Ion. 

7. A thermally processable imaging element according to claim 5 wherein the imaging layer additionally contains pho- 
15 tosensitive silver halide. 

8. A thermally processable imaging element according to any one of claims 1 to 7 wherein the saturated hydrocarbon 
. contains from 12 to 24 , cart)on atoms. . 

20 9. A thermally processable imaging element according to claim S wherein the imaging layer additionally contains pho- 
tosensitive silver -halide. 

10. A thermally processable imaging element according to claim 1 wherein the. saturated hydrocarbon contains from 
12 to 24 carbon atoms. 

25 
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